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Thi s document outlines the interface details of a circuit
whi ch i nplements the protocol for a local serial fiber optic
i nk. The serial link is bi-phase mark encoded with a 5Mit
per second bit rate. The circuit consists of a fiber optic
transmtter/receiver pair, a FIFO, the control circuitry, and
a delay line. The control circuitry handles both the receiver

and transmtter functions. Two distinct control <circuits
exi st : the Waveform Generator Interface and the Renpte
| nterface.

1.0 Introduction

The Wavef orm GCenerator communicates with the Renpte
Interface via a pair of low cost serial fiber optic I|inks.
The Waveform Generator cal cul ates a Setpoint Value (setpoint)
and transmits the setpoint frame to the Renpte Interface via
the fiber optic link. At the Renote Interface, this frame is
si mul taneously clocked into the output register and the FIFO.
Once a valid setpoint frane has been detected, the transmtter
on the Renote Interface will be enabled to "l oopback"” the
setpoint frame by clocking each individual bit of the received
frame out of the FIFO This "l oopback"” frame is transmtted
exactly as received w thout recalculating the CRC check word.
In addition to the "l oopback"” frane, each Renote Interface has
the provision of transmtting one of two groups of four
readbacks (the primary group or the secondary group),
sel ectable by the Waveform Generator, for a total of five
frames transmtted to the Waveform Generator. In addition,
each Renote Interface has the option of disabling the select,
whereby only the primary group will be transmtted. Each of
the remaining four frames will be transmtted in succession
foll owing the | oopback frane. Frames are only transmtted to
the Waveform Generator in response to receiving a setpoint
frame fromthe Wavef orm Gener at or

Upon  power up of the Waveform Generator, a re-
synchroni zing frame will be sent. The purpose of this frame
is to phase synchronize the Waveform Generator's transmtter
and the Renpte Interface's receiver. Both the setpoint frame
and the resynchronizing frame are synchronous with the 720 Hz
RHI C Ti nmeline Event.

Three applications presently exist for the inplenentation
of Rempte Interface: the RHIC Main Magnet Power Supplies (24
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bits), a low precision (10-12 bits) analog interface, and a
medi um precision (16 bits) digital interface.

2.0 Frane Formt

A fixed length frame of 43 bits is used for the Waveform
Generator and the Renote Interface transm ssions. Wien frames
are not transmtted, the idle state of the Ilink is a
conti nuous stream of ones. Each frame consists of the
following bits and fields:

Start bit (zero)
8-bit type field
24-bit data field
8-bit crc error check (x*+x’+x*+x*+x+1 generating
pol ynom al, excluding start/stop bits)
2- Stop bits (ones)

Al'l signals described in this docunent are defined as TTL
Logic 1 = +5V.

2.0.1 Type Field
2.0.1.1 Waveform Gener at or

The 8 bits are defined as foll ows:

bit 7 msb frame type (setpoint or readback)
bit 6 readback group select (A or B)
bit 5 X

bit 4 X

bit 3 X

bit 2 X

bit 1 X

bit O [ sb x

Bit 7 is always set to O to signify a setpoint frame.
The only controllable bit is bit 6 : group A (primary) or
group B (secondary) select. The other bits in the type field
are hard coded.

re-sync frame 00 (00000000)
setpoint (Programred |)
group A select 21 (00010101)
group B sel ect 85 (01010101)

2.0.1.2 Renpte Interface



The 8 bits are defined as foll ows:

bit 7 msb frame type (setpoint or readback) (nsb)
bit 6 readback group select (A or B)

bit 5 readback channel # nsb

bit 4 readback channel # |sb

bit 3 renote error

bit 2 Bi pol ar (BP)/ Uni polar (UP/)

bit 1-0 Isb wundefined

Bit 7 is always set to 1 to signify a readback frane.

Bits 5 and 4 will be set by the Renote Interface to signify
which of the four channels is being sent. Bit 3 is set to
signify that one of the following errors occurred: no End of
Convert (EOC) signal from the ADC, a frame error on the
received frame, or a crc error on the received data. Bit 2 is
set if the data format is to be 2's conplenment and cleared if
it is to be straight binary. The state of this bit is junper
sel ect abl e.

2.0.1.2.1 RH C Main Magnet Power Supplies

Group Selection will be disabled via a junper so that bit
6 is always a 0 to ensure only readbacks from the primary
group, regardless of the state of bit 6 sent fromthe Waveform
Cener at or. This is to guarantee that the RTDL I|nput Module
receives a paraneter value for each trigger event. The coding
for bits 5 and 4, and the corresponding type field code
assumng no errors is as follows:

bith bit4 type field
channel 0 Measured | 0 0 128 (10000000)
channel 1 Measured V 0 1 144 (10010000)
channel 2 Measured | dot 1 0 160 (10100000)
channel 3 undefi ned 1 1 176 (10110000)
| f any of the above errors occurs, bit 3 will be set to a

1 and the Waveform Generator should not process that
particul ar frame.

2.0.1.2.2 Low Precision Analog Interface

At this time, the only function of the Renpte Interface
that is inplenmented is the Setpoint receiver. The "l oopback"”
and readback functions are not utilized. Readbacks are
acquired solely through the MADC System



2.0.1.2.3 Medium Precision Digital Interface

Bit 6 is controlled from the Wiwveform GCenerator, and
identifies one group of four frames out of a possible two
groups. The primary group of readbacks wll be sent nobst of
the time with the option to send a secondary "diagnostic"
gr oup. The coding for bits 5 and 4, and the corresponding
type field code assuming no errors is as follows:

Primary Group: bit 6 = 0.

bith bit4 type field
channel 0 Measured | 0 0 128 (10000000)
channel 1 Measured V 0 1 144 (10010000)
channel 2 lp (Hall) 1 0 160 (10100000)
channel 3 Error | 1 1 176 (10110000)

Secondary group: bit 6 = 1.

biths bit4 type field
channel 0 Ref erence | 0 0 192 (11000000)
channel 1 75% Cal . 0 1 208 (11010000)
channel 2 25% Cal . 1 0 224 (11100000)
channel 3 Field B 1 1 240 (11110000)

2.0.2 Data Field

The Waveform Generator set poi nt field and Renote
Interface readback field use all 24 bits in the data field.
The data within this field is left justified 2's conpl enent.

bit 23 sign bit
bit 22 nmsb dat a
bits 21-1 data

bit O | sb data

3.0 Interface requirenents

I nterface requirenents for the Waveform Generator and the
Renmote Interface are descri bed bel ow

3.0.1 Wavef orm Gener at or

The Waveform Generator wll provide the follow ng
si gnal s:

Set poi nt Dat a (24)

Group A/ B sel ect (1)

Set poi nt Load (1)



Trigger Xmt (1)

The following signals will be provided to the Waveform
Generator:

Readback Type Field (4)

Renote Error (1)
Readback Dat a (24)
Data Valid (1)
CRC Error (1)
Frame Error (1)
BP/ UP/ (1)

3.0.2 Renpte Interface

The following signals wll be provided to the Renpte
I nterface:

Readback Dat a (24)

Error ( ECC) (1)

DAVAI L (1)

Group A/B Disable (1)

BP/ UP/ (1)

The following signals wll be provided by the Renpte
I nterface:

Set poi nt data (24)

Mux Address (3)

RDBAKEN (1)

Xm t BUSY (1)

Load (1)

Valid (1)

FRVERR (1)

CRCERR (1)
The Medium Precision Digital Interface includes a Data

Acqui sition Control and Tim ng gate array.

4.0 Functionality

4.0.1 Waveform Gener at or

4.0.1.1 Transm tting

One 24 bit register will be provided for |oading the setpoint.

An active |low LOAD pul se, SETPTLD, is necessary to latch the
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data into the register on the rising edge. In addition, the
transm ssion of the setpoint frane will occur when a TRIGKM T
pul se has been received from the Wveform CGenerator Module.
The Type field will be hard coded, except for the Goup A B
sel ect bit.

4.0.1.2 Receiving

Readback franes fromthe Renpte Interface will be provided via
a 4-bit type field register and a 24-bit data field register.
Upon successful decoding of a valid frame from the Renpte
Interface, a DATA VALID will be issued. Loopback i nformation
will also be provided via these same two registers. In
addition, a FRAME ERROR signal and a CRC ERROR signal wll be
provi ded. An ERROR bit decoded fromthe type field frame wll
be provided to flag the occurrence of an error at the renote
end. The BP/UP/ bit wll determne how to interpret the
i ncom ng dat a.

4.0.2 Renpte Interface
4.0.2.1 Transm tting

Loopback of the setpoint will be acconplished by providing the
decoded serial bit stream directly to the encoder section of

the transmtter. In this way, the data will be sent back
exactly as received wthout calculating a new crc checkword.
After the successful reception of a frame (LOAD = 1), the

| oopback function starts, and the XM T BUSY bit will be set to
a 1 to signify that the transmtter is in the process of
sending a frane. Upon conpl etion of the |oopback function,
data will be strobed into the transmt section via RDBACKEN
and transmtted. The MJX address wll be incremented to the
next channel, digitized, latched and transmtted to The
Wavef orm Generator. This will continue until all channel data
has been sent at which time XM T BUSY bit will be set to a O.
Readbacks are only transmtted when a setpoint frane has been
recei ved. Shoul d a channel fail to finish digitizing (no End
of Convert), digitization will be aborted and the error bit of
the type field (bit 3) will be set to a 1.

4.0.2.2 Receiving

Each frane received will contain an 8-bit type field and a 24-
bit data field. A LOAD pulse will be generated when it has
been determ ned that the received frame has the correct header
and trailer information, as well as the correct nunber of
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bits. This pulse will be issued regardless of the internal
data integrity. A VALID pulse will be generated when a frame
has been received with no errors. On the occurrence of both
the LOAD and VALID pul ses, the 24-bit setpoint can be | atched.

If a FRAME or CRC error occurs, the new setpoint will not be
| atched and bit 3 for all of the transmt type fields wll be
set to a 1. The "l oopback™ data wll be transmtted

regardl ess of the status of the FRAME or CRC error bits.



